The results showed significant increase in the facilitating behaviors to cope with pain, and in problem-solving, an adaptive coping; and a reduction in the non-facilitating behaviors and in rumination, a maladaptive coping. The stressor perception as a challenge to the need of competence increased, whereas the stressor perception as a threat to the need of competence and autonomy decreased. This intervention may have contributed to promote adaptive coping with pain.
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Sickle Cell Disease (SCD) is the most prevalent hereditary hemoglobinopathy in Brazil. It is estimated that 3,500 children are born with SCD every year, with prevalence of African descendent infants (Brasil, 2013) . This disease is characterized by a genetic alteration in the hemoglobin S (Hb S) that modifies the shape of red blood cell, changing it into a half-moon or sickle shape (Brasil, 2013) . This change is responsible for the vaso-occlusive crisis or pain crisis, a common painful complication of the disease (Miranda & Brito, 2016) and the main cause of hospitalization (Brasil, 2013; Sabino & Gradella, 2016) .
Many of these pain crises vary in intensity and can occur without an apparent prior event (Armstead & D'Souza, 2011) or as consequence of stressful events: extremes of heat or cold; dehydration; and interpersonal and family conflicts (Batista, Camargo, & Moraes, 2011) . This variety of triggering factors and the high incidence of painful crises have increased the concern of specialists regarding the evaluation and appropriate pain management (Dias, Oliveira, Enumo, & Paula, 2013) and the impact of symptoms on the quality of children's life (Menezes, Len, Hilário, Terreri, & Braga, 2013) .
To the Sickle Cell Disease pain management, a medication called Hydroxyurea (HU) has been widely used, and it is considered an important advance in this disease treatment (Brasil, 2013; Silva-Pinto et al., 2013) . Non-pharmacological techniques for pain control have also been proven effective, such as distractions like watching television, chatting with friends, and playing video games or any other games, progressive muscle relaxation, deep breathing exercises, and supportive psychotherapy based on the principles of the Cognitive Behavioral Therapy (Anie, 2005; Chen, Cole, & Kato, 2004; Dias et al., 2013; Miranda & Brito, 2016) .
The use of games in psychological interventions with children has produced positive results regarding the disease (Chen et al., 2004; Moura, Costa Junior, Dantas, Araújo, & Collet, 2014; Mussa & Malerbi, 2008) . Motta and Enumo (2010) carried out a study on hospitalized children with cancer and showed the effect of a psychological intervention based on problemcentered playful activities and ways of coping with hospitalization to promote children's behavioral repertoire aiming at reducing the emotional effects of this condition.
From a developmental perspective, coping and self-regulation are closely related processes that allow a broad understanding of the influence of stressors on infant development (Skinner & Wellborn, 1994) . Coping is defined as how people adapt to stressful situations by regulating behavior, emotion, and motivational orientation seeking to maintain, restore, or repair the fulfillment of the basic psychological needs of competence, autonomy, and relatedness (Skinner, Edge, Altman, & Sherwood, 2003; Skinner & Wellborn, 1994) .
According to the Motivational Theory of Coping (MTC), the coping process is understood as a structural and hierarchical system (levels). Before a stressful event, people can present several instances of coping at the basis of structure, and ways of coping; functional categories of coping instances that are functionally related. They are attempts to maintain, restore or repair the basic needs of relatedness, autonomy and competence. When a stressor is realized as a challenge, the adaptive responses are classified into six high-order categories (coping family or macro-categories), as follows: Self-comforting or Self-confidence, (Ramos, Enumo, & Paula, 2015; Skinner et al., 2003; Skinner & Wellborn, 1994; Skinner & Zimmer-Gembeck, 2016; Vasconcelos & Nascimento, 2016) .
Studies have been conducted aiming at investigating how children cope and adapt to adverse situations aiming to assess pain and coping of SCD children and their relationship with health service utilization, Anie, Steptoe, Dick, and Smalling (2002) found that children high on passive adherence had higher pain perception intensity, and those who showed more active coping sought for health services more often. The authors concluded that children may benefit from interventions that incorporate both medical and psychological strategies to manage SCD pain.
In Brazil, Garioli (2011) studied coping with SCD of 12 children aged 8 to 10 years old using the Computerized Assessment Instrument of Coping with Hospitalization-Pain (AEH-DOR, Instrumento Computadorizado para Avaliação do Enfrentamento da Hospitalização-Dor) . The most usual ways of coping were rumination, problemsolving, and cognitive restructuring. These last two ways of coping are adaptive, but high-frequency of rumination makes children vulnerable to the development of internalized problems due to the focus on the negative aspects of the disease (Hostert, Motta, & Enumo, 2015; Lima, Barros, & Enumo, 2014; Motta & Enumo, 2010; Motta et al., 2015; Skinner & Zimmer-Gembeck, 2016 ).
Other studies have highlighted as interventions focused on ways of coping make up measures to protect children's development (Anie, 2005; Carnier, Padovani, Perosa, & Rodrigues, 2015; Compas, Jaser, Dunn, & Rodriguez, 2012; Lima et al., 2014; Motta & Enumo, 2010) . Despite the relevance of studying on coping with chronic diseases and the damages of SCD on child development, there are not many studies focusing on psychosocial interventions in this population in Brazil. Therefore, the present study presents the Psychological Intervention Program for Children with Sickle Cell Disease (PIPCAF, Intervenção Psicológica para Crianças com Anemia Falciforme), which is focused on the process of coping with pain based on the Motivational Theory of Coping.
Method Participants
The single-subject research design, in which the subject serves as his/her own control, was used in the present study with pre-test/intervention/ post-test. The sample was composed by seven children -four boys -aged 8 to 10 years old with SCD (International Classification of Diseases -ICD10: D57.0) who were receiving treatment in the pediatric hematology outpatient clinic in the Hospital Universitário "Cassiano Antônio Moraes", at the Universidade Federal do Espírito Santo (UFES), in Vitória, Espírito Santo State, Brazil. This hospital is a reference in SCD treatment.
The children were elementary school students attending 2nd-5th grades. A child was only held back a grade because of frequent absences due to disease complications. Pain frequency data since the beginning of the outpatient ward monitoring onwards indicated a total of 34 pain episodes without hospitalization (M = 4.9, SD = 2.0) and total frequency of 49 hospitalizations (M = 7.0; SD = 4.9, Md = 6, variance = 3 to 17 episodes). For 6 children, the treatment included the use of Hydroxyurea for about 12 months. The decrease in the frequency of hospitalizations after the use of this medication was observed among all children, although pain had remained to some degree for at least two episodes.
The selection criteria included: (a) diagnosis of SCD, hemoglobin SS, considered in the medical literature as the most severe sort of disease (Brasil, 2013) ; (b) report of at least one pain episode the past six months to ensure retrospective of pain reports; and (c) children aged between 8 to 10 years and 11 months old due to adequate verbal repertoire to provide information about the disease condition and understand the proposed activities. Children with any motor or cognitive impairment were not selected to participate in this study. The children who were experiencing persistent and intense pain, measured by a visual analog scale, did not participate in the PIPCAF intervention program even if they were taking pain medication. 
Instruments
A protocol was used to collect the medical records of each child, with information about the disease; history, symptoms, and treatment, and the socio-demographic data on the children and their family.
To evaluate the perceived pain in the child before and after the execution of all stages of the research, the Faces Pain Scale -Revised (FPS-R) was applied (Hicks, von Baeyer, Spafford, van Korlaar, & Goodenough, 2001; Poveda, Silva, Passareli, Santos, & Linhares, n.d.) . It consists of six cartoons illustrating facial expressions and a numerical rating scale ranging from 0 -no pain to 10 -extremely intense pain.
To make up the PIPCAF and analyze its effects on the post-test, the AEH-DOR, adapted from the AEHcomp -Instrument of Coping with Hospitalization (Instrumento Computadorizado para Avaliação do Enfrentamento da Hospitalização) (Motta & Enumo, 2010) was used. It consists of versions for boys and girls of 20 colored pictures with questions about the children's response. The drawings picture situations to identify what children do, think, and feel when they experience pain, representing instances of coping or "coping behaviors", such as playing, crying, and feeling anger, among others, which is answered on a five-point Likert scale ranging from never to always. After the child's response, we ask, for example, on the "Playing" picture: "Why have you/have you not played to face the pain?" Upon analysis of the children's responses, it was possible to identify 14 ways of coping, which are frequently found in studies with children with chronic diseases (Lima et al., 2014; Motta & Enumo, 2010) and are related to MTC's 12 families of coping.
Amongst the 14 ways of the identified coping, there were eight that were adaptive to coping with pain: distraction, acceptance, problem-solving, comfort seeking, emotional regulation, negotiation, information seeking, and cognitive restructuring, and six are maladaptive; rumination, avoidance, helplessness, complaints, social withdrawal, and blaming others. For each picture, the child can indicate more than one justification, then several ways of coping can be reported.
Procedures
The present study was carried out in four phases: identification of the participants and collection of clinical data from their medical records; application of AEH-DOR (pre-test); development and application of PIPCAF; and application of AEH-DOR (post-test).
The AEH-DOR was applied individually by the researcher, with the assistance of a Master's degree student (Coordenação de Aperfeiçoamento de Pessoal de Nível Superior scholarship), with an average duration of 30 min (pre-test) and 21 min (post-test). The intervention was carried out in small groups by the first author with the assistance of a psychologist, with an average duration of 90 minutes per session; it was recorded for later analysis.
For each child's response to each AEH-DOR picture, a score was assigned (from no = 0 to always = 4) obtaining the total score. Afterwards, behaviors perceived as facilitating ('improvement') or nonfacilitating ('non-improvement') of coping with pain were analyzed. The average proportion of each one of these behaviors was then calculated. The children's justifications for each recorded response were transcribed and categorized, allowing the calculation of the average frequency of each one of the 14 ways of coping identified. The children's justification too allowed analyses of the adaptive process seen as a challenge or threat to the need of relatedness, competence, and autonomy. The average of the proportions was calculated.
To assess the reliability of the analyses, the Concordance Index (CI) of the classifications of the ways of coping and justifications in the AEH-DOR was calculated by three judges (two of them were doctorate students) for all responses. This calculation was done between pairs of observers (AB, BC, and AC), accepting a minimum value of 70%, considered sufficient to determine the reliability of the pre-test and post-test scores.
To analyze the changes related to the PIPCAF (changes in the pain coping repertoire and the adaptive process), the Wilcoxon test (p ≤ 0.01; p ≤ 0.05) was used in the AEH-DOR pre-test and posttest. To assess the changes in the coping process, the clinical significance was calculated based on the rate gain (post-test score minus pre-test score multiplied by 100 minus 100). The AEH-DOR is not a standardized instrument; therefore, the rate gain was calculated using the criteria of an improvement of at least 30% to be considered clinically significant (McGlinchey, Atkins, & Jacobson, 2002) .
Results
The PIPCAF was based on the analysis of coping with pain related to SCD and the AEH-DOR in the pre-test aimed at: (a) expanding the behavioral repertoire for prevention and controlling of pain; (b) the maintenance and promotion of adaptive ways of coping with pain; (c) decreasing the maladaptive ways of coping, i.e., those that are risky to maladaptive results of painful crisis; (d) promoting the perception of stressors more as a challenge and less as a threat to the three basic psychological needs.
Based on this analysis, the PIPCAF was administered in four stages divided into seven semi-structured sessions in group:
Stage 1 -Integration (2 sessions): aims to promote integration between the children using group dynamic techniques to introduce the participants and establish the rapport, the trust and the therapeutic contract.
Stage 2 -Identification and expression of feelings (2 sessions): to promote the expression and development of self-observation skills and identification of feelings and thoughts regarding pain and the disease. At this stage, techniques, such as "Facial expression recognition", "Progressive muscle relaxation", "My badge of courage", and "Coping cards", adapted from Friedberg and McClure (2008) , are used. At the end of this stage, the children receive the Pain Diary to make notes about their feelings, pain management techniques used, relevant situations during the week, and the feelings in those situations. Every child who submits the completed notebook, the diary, gets "heart" and "courage" tokens, which are used during the Coping with Pain Game (JEDOR, Jogo Enfrentando a Dor), a psychotherapeutic board game specially elaborated for this study. for dealing with these situations. This board game includes techniques such as distraction, information seeking, social support training strategies, and problem-solving and social skills development to respond to several challenges, focusing on the pain, the disease, and everyday situations.
The JEDOR was applied in two sessions of 1h20min each. It includes an instruction manual, a dice, 4 colorful pieces shaped as cars, a close circuit board with colored spaces (white, yellow, blue, orange, and red), 13 neutral cards (yellow spaces), 14 coping cards (blue spaces), 10 dilemma cards (orange spaces), 4 challenge cards (red spaces), cards named "courage" and "heart", and behavior and coping cards. Each card has a specific purpose. The neutral cards (yellow spaces) are used for training the manner of coping distraction and are composed of sentences focusing on amusing and enjoyable tasks. Example: Neutral card 1-"Imitate the sound of three musical instruments".
The coping cards (blue spaces) are designed to develop the 14 ways of coping. They are composed of a problem with an adaptive or maladaptive solution and a corresponding consequence, such as: Coping card 6 -"Today is your first day at a new school and you do not know anyone. You feel nervous and prefer to be alone during recess" (Lose 1 courage card) (way of coping: avoidance).
The dilemma cards (orange spaces) are aimed at exploring the 14 ways of coping and are composed of a problem with two previously formulated solutions adaptive and maladaptive. The child chooses which solution he/she would use in that situation, with a respective consequence. For example: Dilemma card 1 -"You are sitting in class and you need to go to the bathroom, what do you do, think, or feel?" (A) Nothing, and hold it to the end of class, because you are embarrassed to ask the teacher to leave the class (Move backward 1 space) (way of coping: helplessness); (B) You ask the teacher for permission and say you need to go to the bathroom (Move forward 1 space) (way of coping: problem-solving).
The challenge cards (red spaces) also target the training of the 14 ways of coping, and they are composed of problem situations. Example: Challenge card 1-"Vera's story" -ways of coping: In the JEDOR, children find solutions to the challenges presented, and they can win or lose heart and courage tokens and gain coping and behavior cards, tailored according to the solutions to the challenges. These cards and tokens are counted at the end of the game to determine the winner (the one who has more tokens and cards).
Stage 4 -Closure and self-assessment (1 session): the objective is to discuss and evaluate the activities performed in the intervention and the child's satisfaction in participating, as well as to encourage the children to use techniques they have learned to prevent and manage painful crisis. At this stage, drawing techniques and free playing are used. Each group does the evaluation of their participation, and a Satisfaction Inventory is applied.
Along the PIPCAF, no child reported pain, according to FPS-R. During the session breaks, two children were hospitalized for pain control, one due to a stroke. The group presented facilitating behaviors to cope with pain, especially in the game sessions (Stage 3), demonstrating engagement in proactive behaviors, such as planning strategies, asking someone about pain, asking for help, changing feelings, cooperating, and distracting to deal with the challenges presented in the activities.
In one of the activities in Stage 2, which aimed at promoting self-observation and identification and expression of feelings and thoughts regarding pain and disease, there were reports indicating non-facilitating behaviors to cope with pain, such as "I do not like to talk about it when I feel pain". This finding demonstrates that when children experience pain or encounter situations that evoke it, they can show discouragement (way of coping: helplessness), isolation (way of coping: isolation), avoidance (way of coping: escape) and/ or focus on the negative aspects (way of coping: rumination). Similarly, there were reports indicating the need to change their way of thinking (way of coping: cognitive restructuring) to deal with pain, to do something (way of coping: problem-solving), and to accept or adapt to their condition (way of coping: acceptance).
The registers in the Pain Diary, during the two sessions of the JEDOR (Stage 3) indicated that two children had had pain. One child had back pain, intensity eight while playing tag for two hours with his brother. The pain stopped only after the child took medicine, and she reported sadness in the pain crisis. It was observed that the presence of high intensity pain, triggered by physical activity; running, although a pleasurable game, causes sadness, and it was necessary for a pharmacological management by medical guidance in this case (way of coping: problem-solving). Another child reported having moderate pain, even with the use of Hydroxyurea. She felt sadness due to this unpredictable nature of pain. She used non-pharmacological management techniques, such as massages performed by her mother (way of coping: comfort seeking) and relaxation (way of coping: problem-solving). It is important to highlight that this relaxation technique was used during intervention.
In the overall assessment of the group, the children reported having really enjoyed participating in the PIPCAF. When questioned about their preferred activity, they all referred to the JEDOR (Stage 3).
Coping process analysis after the intervention
Analyzing the average proportion of coping behaviors, it was observed that the average of the facilitating behaviors to cope with pain was higher than the non-facilitating, with statistically and clinically significant differences (Table 1) .
The analysis of the average ways of coping with pain showed a significant increase in the average of the adaptive ways of coping, and a statistically and clinically significant decrease in the maladaptive one (Table 2) . When we compared the average perception of the stressor as a threat or a challenge to the three basic needs, there was a significant increase in the average coping related to the challenge to Competence, and a significant decrease in the average of the threat to Competence and Autonomy. There was also a clinically significant decrease in the perception of the stressor as a threat to Relatedness and to Competence, and an increase in the perception of the stressor as a challenge to Competence (Table 3) . 
Discussion
This study examined the effects of a psychological intervention focused on coping with pain in children with SCD, based on the principles of the Motivational Theory of Coping (Skinner & Zimmer-Gembeck, 2007 , using playful activities. Tasks appropriate to the context of these children were developed aiming at promoting the child's pain control and the reduction of suffering, especially in relation to the negative aspects of stressful situations and isolation and helplessness due to the perception of the lack of control of the stressor.
The focus of the intervention, and specifically the JEDOR, was to simulate situations related to the disease, the pain, and everyday experiences considered sources of stress, anxiety, and fear. The activities proposed in the JEDOR enabled the identification and analysis of the children's reactions to these situations and the suggestion of cognitive and behavioral strategies to control their emotions and actions (Anie, 2005; Lima et al., 2014; Motta & Enumo, 2010) . It is a way to promote the acquisition and engagement in behaviors or improvement of the effective ways of coping to relieve the main symptom of SCD -the pain.
The analysis of the intragroup data showed statistically and clinically significant increase in the frequency of the facilitating behaviors to coping with pain, such as "taking medicine", "praying", "resting", "thinking about miracles", "watching TV", "talking to the doctor", "playing", and "talking". Therefore, there was an increase in children's behavioral repertoire of pain control, indicating better coping with the disease, adherence to treatment, and life quality (Anie, 2005) since a larger repertoire of adaptive ways of coping increases the child's level of competence leading to successful pain management (Dias et al., 2013) .
The PIPCAF may have changed the participant children's ways of coping with pain and the adaptive process since there was an increase in the children's perception of the effectiveness of the problemsolving and emotional regulation. Both are related to the perception of the pain stressor as a challenge to the need of Competence and Autonomy respectively, according to the MTC. Lima et al. (2014) found similar data when they compared the Kidcope and AEHcomp as coping measures. These authors reported a higher frequency of emotional regulation and cognitive restructuring in Portuguese children with cancer during the treatment. These ways of coping are more active strategies to manage pain and are associated with better adaptation to the disease and to the use of hospital medical services provided to children with SCD (Anie et al., 2002) .
The intervention data indicated a significant decrease in rumination. This way of coping means that the person perceives pain as a stressor that limits his/her autonomy and ability to make decisions more freely (Skinner et al., 2003; Skinner & ZimmerGembeck, 2016) . It includes repetitive negative or anxious thoughts about a stressful episode (ZimmerGembeck & Skinner, 2011) . It is considered a risky way of coping since it may precipitate a state of depression and anxiety, reflecting on the adherence to the treatment and the clinical evolution (Dias et al., 2013; Garioli, 2011; Motta & Enumo, 2010; Skinner & Zimmer-Gembeck, 2016 ).
The results also showed a clinically significant decrease in the following ways of coping -"social withdrawal" and "avoidance", which are related to threat perception to the need of Relatedness. The same occurred to helplessness that is related to the threat to the need of Competence. These results also suggest a possible positive influence of the PIPCAF on the coping with pain in these children due to the reduction of strategies related to a more passive coping (passive adherence) or negative thoughts (affective coping) (Anie et al., 2002) . These ways of coping are related to a poor adaptation to the disease, characterized by a greater perception of pain intensity and less management of pain episodes, higher levels of psychological stress (Anie, 2005; Anie et al., 2002) , decrease in school and social activities, and greater levels of anxiety and depression (Barakat, Schwartz, Simon, & Radcliffe, 2007) ).
Another resource proposed by the PIPCAF, the use of playful activities as a therapeutic resource, has shown positive results. Motta and Enumo (2010) consider that this game may stimulate creativity and imagination, improve social functioning and interaction with the group due to the possibility of changing the environment. It allows the approach to the everyday reality too, and encourage the expression of emotions and feelings based on the new learned behaviors. It is worth noticing that the activities proposed in the intervention, specifically in the JEDOR, contributed to the increase of the range of behavioral possibilities; therefore, the children perceived to be more able to control their pain effectively. Thus, the intervention promoted the perception of control or the ability to control a stressful situation by planning strategies or emotional control.
For the child, distraction is an important way to relieve stress by redirecting attention and energy to new stimulus that are internal or available in the environment. In a more aversive condition such as the hospital, in a crossover study, Oliveira, Santos, and Linhares (2017) demonstrated the effectiveness of an audiovisual distraction intervention in acute pain relief in hospitalized children undergoing puncture procedures. Possibly, in their natural context, children with SCD can use this resource during the painful crisis for better pain management (Anie, 2005) .
Although having some methodological limitations regarding data generalization due to sample size and absence of a comparative group, this study showed important contributions to the promotion of well-being and to the analysis of the specificities in the process of coping with pain in children with SCD. It also contributed to the field of Pediatric Psychology in terms of the mechanisms and processes of evaluation and psychological intervention in contexts of chronic disease. It is hoped that the ways of coping simulated and reflected in a playful context will be transposed into different contexts in the daily life of these children, improving their feeling of competence in effectively managing the stressors that are as challenging to infant development as chronic pain.
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